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in connection with estratropical cyclones, although the 
Florida tornadoes occurred to the northeast nf the 
cyclone center and those accompanying extratropical 
cyclones usually occur southeast, of the center. In 
both cases the tornadoes inow par:illel to the path of 
tlie cyclones. 

The greatest damage in the Florida Keys seems to 
have taken place on the northwud side of the center- 
the upper Matecornbe Key, the southern pnrtion nf Key 
Largo, and t,lie Cape Sable ancl Ten Thouwnd 1sl:in~l 
areas. On the niainland south of Florida City, about 
12 niiles of the r a i l ~ n p  roadbed will have to be replnced. 
The damage a t  IZeg West was confined to the swimping 
of sniall fishing boats in the upper harbor, and temporary 
interruption of lighting and telephone service. A few 
thousand dollars will cover the loss. 

While the wind attained n velocity of tibout 100 
ni. p. h. a t  Everglades am1 about 7 5  in. 11. 11. :it8 Ymita 
Rassa, very little claniage has been reported from the 
southwest Florida const. However, in Lee count:; thew 
was an estimated clamage o f  30 to 30 per cent to  or:ingc+ 
and 50 per cent damage to grapefruit. There was iio 
damage of coiiseqiieiice north of Punta R n s a  to nncl 

beyond Cedar Keys. I n  the vicinit'y of Apalachicola 
preventable damage clue to the storm was comparatively 
sniall, but there was considerable damage to property that 
coiild not he well protected. The greatest damage oc- 
curred when high tides and heavy seas carried away 
practically every wharf along the water front and 
tl:~magccl all of the fish iincl oyster houses and canning 
plttiits. Some Gtock in stores in the lower sections was 
tlania,oetl h v  hich water. The high tide and heavy seas did 
ror:sitleraI~lc dainn,oe to the new Gulf Coast Highway west 
of dpa1:tchicola. Damage to the business ancl residential 
septicins was of a minor nature although wiclespread. 

dlthoiigh the hurricane center passed inland a t  Panama 
City, tlie dmiiage reported was remarkably small for a 
storm of this character. All wharves ancl several fish 
lioiises were destroyed in the Panama City area and the 
total ninneinry damage is estimated a t  between $100,000 
nut1 $150,000. At interiiiecliate places between Panama 
City ani1 Pensacoln the damage was small. Satsuma 
orange groves :mc! pine trees that hac1 been turpentined 
in ~ n c l  near tlie path of the hurricane center suffered 
considcrnbly. At Perisacola the damage was very small, 
the total being estimated a t  about $60,000. 

THE SEPTEMBER 28, 1929. TORNADO IN FORT LAUDERDALE, FLA.' 
gs/. s- /c c 7 5 Y )  E?. C:EORc;E B. 1 1 1 1 , ~ ~  

Beginning with the nfteinoon of tlic 3Tth o f  Sept,eml)er, 
a hurricane, which mi.: then neariiig the Florirh ccwt. 
evidenced itself through generally incrrasing wintl.; 2nd 
falling barometer. By 4 11. in. of thch 3Sth the '.iiiid n a.: 
blowing from :E point south of ensi n t  :I prnl)al)lr coiisibt- 
ent velocity npprosimnting G O  miles per Iioiir nnrl iih 
gusts of greater velocity, temporary decreases, n n d  c m -  
tinuous rsiri of varying intensity. 

At about 4.40 p. ni. I U : I S  in the txiclc of  nq- niothci's 
house and I noticed t1i:it i t  w-nq suiitlenly heconiiiig \-err,- 
dark. Within probohl? two cir thrce iiiinntcq thc1 li-lit -,\ :I\ 
so poor that  the reachis oi' :I ne:i--pnper iii :is i:i\itlc. I , ~ W I : ~  

by n rapid :md almost8 complete wswtioii of a l l  v, intl. 
I called lily mother m d  v;r:it 1'. ith hc;. o~:t  t ilto :i 

screened back porch, c hich cfTo:.cieJ n ie1:itivt 1.v (11x~n 
view to tlie southenst, tlie sc,i;t!i, :ind tile qoiit l i \ \  e.[. 
(Her home is locsied e:ist nnc! slightly :n,utll oi' tlic 1i\:iill 
business section of tlie city.) 1 iniiiicli:itc.ly s:iw a lov, 
cloud iiinss in t8he southenst, 1)liic.k nitli :L f:)!::eii 01 j,c.i- 
lowish cast, which 15 :is alyrunc~liing 1 :ipicily in n nur t  i i -  

westerly direction. Within pr~L:ibly a fen- srconcls i; 
had approached to t i  ithin approaimately 600 feet of u s  
nncl 1)y that  tiiiie its roar iiiiglit be coinpnred to the noiw 
of several freight' trains lieins slanimecl nbout close :it 
hand. At that p i n t  the entire side nrid roof of ri  liuiisr 
flew up into the air at  least 100 to 125 feet in heiiLht and 
then broke up into sniall pieces; other &I>ii% filled the 
air, and in a few seconds more the storm had pasbed on 
to t'he northwest and out of sight. Eacepting tlint the 
flying debris was apparently iiiuving in all directions, no 
rotating movement was observed. The heavy rains and 
poor light would have made any such observations Mi -  
cult. The light quickly returned to noriiial with t'he 
passing of the disturbance. 

woulcl have heeii difficult. The d:irkiiew. ~ 1 ;  i 11 :i i ; id 

I 9rat.tered e\-idence 11:ic come t o  h?nd :it vnrious ii:iie> t l i n r  seems to in,lic.;tt, tlie 
ocrurrenre of torn:ulic storms within well develiqie 1 iro,~iv:d r.vtlme:i. The etlittbr i s  
~ 1 ~ 1 ,  therefore, ti l  be able to present first-hnntl avialenw uf t h e  w(iir'rerice v f  .I toru.ido 
within a fully developed trnpicnl cyclone. The tnrii:iiln did not l u r e  (Ilr tlesrrur.lire 
violence t .hut is :woci;rted with storms of like c l x w t e r  in the iutrrior of t h e  continent., 
and its direction of ~nove~nent .  nlthough rontrury to that of iiiost tornadoes, !KIS in Lhe 
same direction 3s that of the t ro~~ica l  cyc loue . - -E~~~on.  

Later in\-vqtig:itions indicated t8h:tt the disturbance had 
4tri:C.k :int! movecl along a pnt81i approsiniately three- 
(1ii:;rtcw o f  n iiiile in length, lwginning tit tlic outer fringe 
o f  the re.;itlPnti:i! section southeast of the business center 
of the city m d  moving northwesterly across the business 
wnter ::ml through a negro section to the northwest. 

The p:iih o f  the clisturbnnce varied from approximately 
150 t o  :NO feet in kiidth, ancl nithin its path it damaged 
or complete1~- 17, reclxcl the frame houses, garages, trees, 
:?ntl ot1:c.r ol)si:iclcs ihnt i t  encountered. At the storm- 
11 ::it1 .:idc. of tlic l>usii:ess section of the city it, struck the 
t i \ I JOSel I  leal. of :t &story reiiiforced concrete ancl tile hotel 
i n i n  11 hich it 1 ippecl the greater portion of tlie flat roof 
aii i i  the parapet \vnl!q above the top floor level. I saw 
t?: u picccs of cldriis nhich I would judge weighed from 
100 tn 135 poiin(ls, a n d  n hich were identified as having 
wn;e frciiii the hotel stiiicttire, lying from 300 to 500 feet 
farthe;. dong tlie storm path. 

A c ~ o a h  th(1 qtrec-t from the hotel the storm strticli fairly 
against n 10-story reinforced concrete office building, 
n hero the clamage -,vas liiiiitecl to the breaking out of the 
lnrge iiiajoiity of glass windon s on the east or stormward 
side. Apparently iising up over the building, tlie storm 
again sti ucl; the ground a few hundred feet beyond, com- 
pletely Illowing away  all excepting the floor of tlie Railway 
Cxpress Co. o!t;ce slid loading platform alongside the 
Florida East Const Railwiy tracks. Two trunks and a 
diJg beloiigiiig to a friend of iiiine, which were in tlie ex- 
press conipany office a t  the tinie, hac1 not been located the 
following day. 

Cuntinuing for perhaps n quarter of a mile before it 
apparently rose xnd disappeared, the storm destroyed 
iiiost of B ?-story store h i ld ing  above the level of the 
second fluor, and seriously clamaged or destroyed a lar e 

lislinient, and several lightsly built negro houses. 
The entire t1nm:ige along the path of the storni probably 

occurred within t i  niinut8e's tiiiie mid represented the ody 
damage incurred in the city during the entire period of 
the hurricane. 

storage wnreliouse aiirl lumber 3-ard, mill-working esta % - 
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The outer limit of the tornado’s path was sharply de- 
fined. A typical example was found in the instance of a 
house which we own, the corner of which was located 18 
feet from the corner of a similarly construct,ed adjoining 
house. Our house w-as completely undamaged, while the 
adjacent house was comple.tely destroyed. 

Anot,her example was found in the instance of a lightly 
built cottage with a slightly supported open porch, 
located immediately across the street from t,he lumber 
yard and mill-working establishment referred to above. 
While the latter was very badly damaged, the flimsy 
cottage across the street was not harmed in any way. 

The captain of a large dredge anchored at  Port Ever- 
glades, a few miles southeast of Fort Lauderdale, advised 
me that the tornado in coming in from the oc,ean passed 
between his dredge and a large barge anchored some 400 
feet t,o the north without striking either. He advised me 
that he saw no evidence of a waterspout in connect,ion 
with the tornado. 

Mr. E. A. Pynchon, a civil enginee.r and shipyard 
owner of Fort Lauderdale, was watching a recording 
barometer in Flippen’s hardware stmore when the storm 
center passed wit81iin some 300 or.400 feet of that building. 
He states that the needle dropped abruptly nine points, 
quivered a t  t,he low point for a few moments, and then 

rose abruptly to the original reading. The graph record 
indicated a vertical line drop and rise of five points. 

The passing of the tornado apparently marked the 
peak and end of the hurricane disturbance a t  Fort 
Lauderdale. Within 30 minutes after its passing a de- 
crease in the intensity of the hurricane winds was defi- 
nitely noticeable, and within two hours the wind velocity 
was probably down to 30 miles an hour or less. Thunder 
and lightning had developed in the east by that time, 
and the storm decreased continuously thereafter. The 
recording barometer indicated a steadily increasing pres- 
sure after the passage of the tornado. 

ADDITIONAL EVIDENCE 

Following is an excerpt from the report of the coopera- 
tive observer a t  Fort Lauderdale : 

I did not see the tornado, but heard the noise, but as the hurri- 
cane was causing so much noise did not notice that of the tornado. 
My daughters were sitting in the bedroom on northeast side of the 
house, and came running to the porch and wanted to known what 
the air was filled with that was going past on the no;h side of mx 
house. Some who saw the tornado speak of i t  as a 
The tornado went through the city bouncing like a ball; places in 
its path would not be touched, then i t  would strike some building 
and tear it into pieces. 

ball of fire. 

THE STATUS OF CLIMATOLOGY OF THE AGES 
&-r--/. 5-83 By MARSDEN MANSON 

Physical facts are the language of Nature and every expression uttered by her is worthy of our most attentive consideration-Manay. 

When the c.liniatologist turns from his volumes of 
observed data to the cliniatic, records made by natural 
processes he enters one of the most interesting and 
important fields of his science. 

He can not climb a mountain in any latitude to an 
altitude a t  which glaciers yet rest without finding evi- 
dences of their retreat and of the corresponding advance 
of forest growth. It makes no difference where these 
observations be made, whet,her in reac,hing the feeble 
remnants of glaciers in t,he Sierra Nevadas, the Alps, 
the Himalayas, or upon Ruenzori, Chimbornzo, the 
greater glaciers of Alaska or Patagonia, or the vast ic.e 
sheets in polar latitudes, the re,cords are t8he sanie- 
continuo.us retreat. Possibly fluctuating slightly, but 
everywhere the integrals of successive retreats are far 
greater than those of advances. 

Retracing his steps he can observe what niny have 
escaped his notice a t  hst ,  tlmt the glaciers once extended 
to lower and lower slopes, until, in temperate latitudes. 
they reached the bases of the mountains and left morainic 
soils on wliic,h grapes, olives, and oranges now flourish, 
or in tropical and equatorial latitudes the evidence of 
glaciation are buried in dense forests only a few thousand 
feet above sea level. 

Should his studies be broadly conducted be can trace 
these evidences of deglaciation across a continent and 
to the north of these limits vast glacial lake beds now 
producing abundant crops of wheat and oats. 

In this he enters the e,nticing fields of paleo-climatology. 
In these he is called upon by the geologist t o  explain the 
evidences of a series of alternations between severe and 
destruct,ive glaciabion and the geniality of the insolation 
in latitude, or the warm and cold interglacial epochs of 
Pleistocene glaciation; and the transition of the last of 
these warm epochs into existing conditions and the prin- 
ciples of physics involved in this transition. 
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All of his observations establish a distribution of tem- 
peratures e,ntirely different from those of to-day, and 
contradicting every principle of modern climatology. 
He will be forced to the conclusion that the retreat he 
has so clea.rly traced, and observed as yet in progress, 
reveals the closing chapters of a distinct transition from 
the conditions and control of paleo-climates lnto those 
of modern climates. 

Neither branch of his science, as a t  present taught, 
gives in any particular the reasons for this change or 
transition between the two distinctly different and con- 
t,radictory climatic records, nor why, when, where, and 
how modern climat8es began and pateo-climates ended, 
or of the causes of the st,ages in this transition. Nor 
again to the naturally suggested question, to what con- 
ditions do the progress and control, evidently inaugurated 
a t  some indefinable period and in some undetermined 
regions, now lead? He is irresistably led into the inter- 
pret,ation of these enticing and unmistakable records 
which are contrary to the distributions of modern cli- 
mates, contradict them by glaciations in all latitudes 
which could not occur under the accepted constancy of 
direct solar radiation, nor do they yield to any assump- 
t,ion of variation in solar radiation, for they are utterly 
incongruous to such direct control as solar energy can 
impose on a planetary surface inclosed in air and hamg 
water within its control; contradicts them by the glaci- 
ations of temperate latitudes extending into polar lati- 
tudes, while tropical latitudes a t  or near sea level con- 
tinued to enjoy the geniality of their insolation; contra- 
dicts them by the most severe and destructive glaciation 
recorded a t  sea level in tropical latitudes d w g  Permo- 
Carboniferous time, coincident with subpolar and polar 
geniality with no sign of. glaciation. These considera- 
tions lead us into paleo-climatology and into the period 
or periods and the latitude or latitudes in which the 


